Record Display Form 



Page 1 of 1 



First Hit 



Previous Doc 



Next Doc Go to Doc# 



□ [ ^.Generate ppllection ] Print 



L2: Entry 3 of 6 



File: JPAB 



Nov 7, 2000 



PUB-NO: JP02000309853A 
DOCUMENT-IDENTIFIER: JP 2000309853 A 

TITLE: STEEL TUBE EXCELLENT IN WORKABILITY ON LOW-STRAIN FORMING SYSTEM 
PUBN-DATE: November 7, 2000 
INVENTOR-INFORMATION : 

NAME COUNTRY 
SUMIMOTO, DAI GO 
OKAMOTO, JUNICHI 
SAKAMOTO, SHINYA 

INT-CL (IPC) : C22 C 38/00; B21 C 37/08; C22 C 38/06 



PROBLEM TO BE SOLVED: To provide a steel tube excellent in workability on a low- 
strain forming system and capable of sufficiently withstanding high-degree 
complicated forming, by carrying out forming by the use of a specific component 
system on a die bending system at tube forming. 

SOLUTION: The steel tube has a composition consisting of, by weight, 0.05-0.20% Cj_ 
0.5-2.0% Si^ 0.5-2.5% Mn^ =$0,005% S, ^0.15% P, 0.005-0.10% Al^_ and the balance 
iron with inevitable impurities and containing, if necessary, 0.0002-0.0020% Ca and 
also has a conjugated structure consisting of ^5% austenite metastable at ordinary 
temperature and the balance martensite, bainite, and f errite . In the manufacture of 
this steel tube, the central part of a steel strip is bent after the bending of its 
edge to a prescribed curvature, and then the steel strip is worked into a tube by 
using a die having a caliber of a prescribed shape, followed by welding. By this 
method, the steel tube, having high ductility and capable of withstanding 
complicated working such as hydrof orming, can be manufactured. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the steel pipe excellent in the workability by the low 

distortion shaping method. 

[0002] 

[Description of the Prior Art] There is a hydro form technique as a technique in which the positive 
measure as one of the nuclei of a next-generation car production technique is taken. This purpose is the 
cost cut by lightweight-izing of an automobile, and components mark reduction, and is made from a 
steel pipe also to that of such a background, and application of the circumference components of a guide 
peg fabricated with hydro form and a body part article is increasing it. The components fabricated in 
hydro form are carrying out the complicated configuration, and it is important for the steel pipe used for 
this to have the good ductility which can be equal to the processing. Though it was comparable 
reinforcement, ductility was raised, namely, many researches and developments aiming at improvement 
in on-the-strength-ductility balance have so far been done. 

[0003] In the past, having raised on-the-strength-ductility balance by leaps and bounds is the so-called 
two phase steel which consists of a mixed organization of a ferrite and martensite. For example, there is 
a technique acquired by continuous annealing in the technique of the two phase steel obtained by 
quenching after hot-rolling to JP,51-12317,A, and JP,57-45454,B. Current and two phase steel attract 
attention as a lightweight-ized application of the ingredients for automobiles etc. taking advantage of the 
outstanding property. 
[0004] 

[Problem(s) to be Solved by the Invention] It is important for the steel pipe for hydro forms to have the 
good ductility which can be equal to complicated processing. This invention offers the steel pipe 
excellent in workability, and its manufacture approach. Although the quality of the material acquired by 
the two phase steel and continuous annealing in the above-mentioned Prior art is the quality of the 
material which is very excellent in workability, as a material for hydro forms with which high 
workability is demanded, ductility is still inadequate, and the good ductility which can be equal to 
complicated processing is needed. The ductile increment in the material itself and the reduction of 
shaping distortion at the time of fabricating to a steel pipe are important for this. The latter is also 
important although the former is a fundamental technical problem. By roll-forming method like before, 
for example, a welded tube, the shaping distortion in the middle of shaping is large, residual distortion 
remains also in also after fabricating in tubing, and ductility is reduced greatly. These technical 
problems need to be solved. 
[0005] 

[Means for Solving the Problem] By weight %, C:0.05 - 0.20%, Si:0.5-2.0%, Mn:0.5-2.5%, The need is 
accepted aluminum:0.005 to 0.10% S:0.005% or less and P:0.15% or less. After bending the edge of a 
steel strip to predetermined curvature in the steel pipe which has the complex tissue where calcium is 
contained 0.0002 to 0.0020%, the remainder consists of iron and an unescapable impurity, and a 
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metastable austenite consists of 5% or more, remainder martensite, bainite, and a ferrite in ordinary 
temperature, It is going to solve by the manufacture approach characterized by processing and welding a 
center section to tubing with bending and the metal mold which finally had the pass of a predetermined 
configuration. 
[0006] 

[Embodiment of the Invention] The steel pipe which was below excellent in the workability of this 
invention, and its manufacture approach are explained to a detail. The reason for limitation of a chemical 
entity is explained first. C is an important element because of retained austenite phase generation, cannot 
obtain retained austenite of amount sufficient at less than 0.05%, therefore cannot demonstrate good 
workability. However, if C exceeds 0.20%, the maximum hardness of a weld zone becomes high too 
much as compared with a base material, and is not desirable to severe processing like hydro form. 
Therefore, the upper limit of C was made into 0.20%. 

[0007] Si promotes concentration of C to the inside of an austenite, and has the operation which makes 
generation of retained austenite easy, and 0.5% or more of Si addition is required for it. However, 
superfluous Si addition imitates embrittlement of steel, comes, and makes reinforcement and ductility 
balance deteriorate. Furthermore, the resultant of Si system is generated in a weld zone, and the property 
of a weld zone is degraded. Therefore, the upper limit of Si addition is made into 2.0%. 
[0008] Since Mn shifts the nose of a ferrite pearlite transformation to a long duration side, it is an 
element indispensable to generation of the retained austenite by the transformation to bainite. And it is 
an austenite stabilization element like C, and it is required in order to obtain outstanding reinforcement 
and ductility balance. Sufficient austenite is not securable with it being less than 0.5%. On the other 
hand, if it adds superfluously, the ductility of a steel plate will deteriorate. Therefore, the upper limit of 
Mn addition" is made into 2.5%. 

[0009] S is an element which forms MnS and falls toughness and press workability. When it considers 
especially as high intensity, the effect of degradation of toughness and press workability tends to appear 
strongly. Therefore, it is necessary to make it as low as possible. Therefore, S is made 0.005% or less. 
Although P is effective because of strengthening of steel, weldability will be checked if it adds too much 
exceeding 0.15%. Furthermore, if calcium is made to contain 0.0002 to 0.0020% if needed, the gestalt of 
inclusion, such as MnS, will change and workability and ductility will improve. By **, effectiveness is 
not different from less than [ it ] 0.0020% ineffective at less than 0.0002%. 

[0010] Next, a metastable austenite generates by ordinary temperature of the above component, and this 
makes ductility and workability improve. However, a metastable austenite is 5% or more in ordinary 
temperature. This amount changes a lot according to the hot-rolling conditions of a steel plate, and the 
continuous-annealing conditions after cold-rolling. That is, they are conditions, such as a cooling rate in 
hot-rolling, rolling-up temperature, annealing temperature in continuous annealing after cold-rolling, 
and a cooling rate. By rationalizing these, a metastable austenite is made into 5% or more in ordinary 
temperature. As for ductility, less than [ this ] is [ having made the minimum of the amount of austenites 
into 5% ] still inadequate as a material for hydro forms with which high workability is demanded, and 
the property of good ductility and workability of being able to be equal to complicated processing is not 
acquired. The organization of those other than an austenite turns into complex tissue which consists of 
remainder martensite, bainite, and a ferrite. 

[001 1] Next, the manufacturing method of a steel pipe is explained. The steel pipe conventionally used 
for such an application was the so-called electroseamed steel pipe which fabricates in roll forming 
continuously from a steel strip, and carries out electric resistance welding in a RF. However, the steel 
pipe used as an object for hydro forms has many which have thin thickness, and as shown in drawing 4 , 
an edge will be extended, it is before welding and it will become in the middle of roll forming with edge 
buckling. Furthermore, the workability after the distortion in the middle of roll forming is also large and 
becomes a steel pipe with distortion of this buckling is worsened. 

[0012] After solving these bends the edge of a steel strip to predetermined curvature, it is the 
manufacture approach characterized by processing and welding a center section to tubing with bending 
and the metal mold which finally had the pass of a predetermined configuration. As shown in drawing 
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1 , edge bend shaping is performed first. A steel plate 1 is inserted between the edge bend top metal 
mold 2 and the edge bend Shimo metal mold 3, and only an edge is fabricated by holding down both 
metal mold. Since next cannot fabricate an edge easily, this is because it is necessary to fabricate first. 
[0013] Next, as shown in drawing 2 , pin center,large bend shaping is performed. The steel plate 1 after 
an edge bend is inserted between the pin center,large bend top metal mold 5 and the pin center,large 
bend Shimo metal mold 6, and a steel plate pin center,large is fabricated by putting with both metal 
mold. Furthermore, it fabricates in the last configuration by inserting the steel plate 4 after a pin 
center,large bend, and holding down in the metal mold 8 and 9 of the upper and lower sides which are 
carrying out the last configuration as shown in drawing 3 . Without producing edge buckling [ as / in roll 
forming ] by this method, since it is only bending shaping, distortion is also very small. Like this 
invention, the steel pipe excellent in the workability which is equal also to advanced and complicated 
shaping enough is obtained by fabricating the bending method by the specific component system and the 
metal mold in tubing. 
[0014] 

[Example] The size phi63.5xT2.0mm example in this invention steel and comparison steel is shown in 
Table 1 . In the steel pipe manufactured by this invention, there are many amounts of retained austenites, 
and since it is manufacturing with shaping of the bending method by the metal mold in tubing, though 
residual distortion is also small and high intensity, EL and uniform elongation are very high, so that 
clearly from a table. Evaluation is TS>=600N/mm2 as high intensity Takanobu nature material. And 
EL>=39% was made into O. As for comparison steel, this invention steel is x to O. 
[0015] 
[Table 1] 
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[0016] 

[Effect of the Invention] The steel pipe manufactured by this invention method is characterized by 
having the complex tissue where a metastable austenite consists of 5% or more, remainder martensite, 
bainite, and a ferrite, and is excellent in workability. From now on, the demand of a steel pipe which has 
the high ductility which can be equal to complicated processing like hydro form will increase 
increasingly. Therefore, the effectiveness of the steel pipe manufactured by this invention is very large. 
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